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States and Territories ; and international simultaneous obser- 
vations. Trnstworthy newspaper extracts and special reports 

CHARACTERISTICS OF THE M'EATHER FOR FEBRUARY, 159.1. 

HIGH AREAS. TEMPER AT U RE. 

Mountain rdateau until t.lir 28th. RIasiinum iiressures of F'HECIPITATION. 

L O W  AREAS. 0 1 1  the ~ ( 1  a n d  23~1, ancl reports of its v i s i~ i i~ i ty  ]lave been 
as 2 S . W  rpceived from every State, escept illahania, Arkanme, District 

at  the center of low area No. 1'11 on the 15th at EUfltp'Jrt. of Colunil~ia. Florida, Georgia, Iiidian Territory. Louisiana, 
Me., attending the severest storm of  the month. 

The lowest premure recorded during the iiiontli 

Mis~issippi, South ('arolina. and T ~ s a s .  

ATPllO SPHERIC PRESSURE. 
[In i r i  vhcq 11 11 d h zrtul re& ha. 3 

The distriliiitim of niem ntniospheric pressure reduced to 
sea level for Fehrnary, 1193, as determined froni o h e n  ':I t '  ions 
taken daily a t  8 a.  in. and 8 11. 111. (srventy-fifth inrridiaii 
time), is sliowii by isohars 011 Chart 11, which also gives the 
so-called resultant wind direction for this IllOllth ; the 
sultants are also given nunirricdly in Ta1)les VI11 and I S  of  
the present REVIEW. The pressures here charted are thosr 
shown by mercurial barometers uncorrected for the rfl'ect of 
the variation of gravity with latitude. This correction is 
shown by the numbers printed on the border o f  Chart, I1 ; it 
should be applied and new isolnrs drawn by those engagrd i n  
special researches. 

The normal clistrihution of ntiiiosl)heric pr+wiire a n d  nor- 
mal resultant wind direction f r ~ r  the month of FelJruary were 
approximately shown on Chart VI11 of the REVIEW for Fell- 
rnary, 1893, as computed by Prof. H. A. Hazen, and are l l C J t  
now reproduced. As compared with the normal for Frlru- 

ary, tlir iiieiin pressure for the current month was deficient 
from Lake Supr io r  north anit west to British Columbia. The 
greatest drficirncy in pressure a t  Weather Bureau stations 
n:is 0.04 a t  \\'illiston, N. Dak.; pressure was 0.01 below the 
iiorinal in North Carolina, central Rlibsissippi, and Alabama, 
~ i n d  nlwvr thr  1 l ~ J ~ ~ l l ~ i ~  in :dl other States. The marrimurn 

ses \\ere 0.11 at Eastport, hIe.; 0.10 at  d l l~any,  N. Y.; 
0.12 at  Cheyenne, IYyo. ; 0.11 at  Salt I d e  City, IJtah ; 0.10 a t  
Eureka, Cal. This Iwlt of avrrage highest excess, therefore, 
stretches almost continuously from hlaine westward to north- 
ern California. The principd region of small excess covers 
the south Atlantic and Gulf States. 

-1s coinpared with the prrceding month of January, 1894, 
the mean presrure for Frlmiary fell 0.05 or less throughout 
the Atlantic and east (hilf States, California. Arizona, and 
N r w  RIesico ; also in All)erta, Sarkatcheu an, Assinilioia, and 
hIanitolm. Prewire robe from 0.14 to 0.17 over a narrow 
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ridge extending from Idaho and Montana southeast over 
Wyoming and Colorado into northern Texas. 

The periodic diurnal variations of pressure are shown by 
the hourly means given in Table VI. 

The paths pursued by centers of high and low pressure 
during February, 1594, are shown on Charts I\' and I, re- 
spectively, and the duration and velocity of these niovenieiits 
are giver1 in tlie table a t  the end of this chapter. The charts 
show by sinal1 circles the positions of the centers. \Vithin the 
circles are given the pressures reported nearest the centers 
and the corresponding dates. If a decided trough of low pres- 
sure or ridge of high pressure exists a t  that time, its location 
is shown by a short wavy line through the center. Soiiietinies 
distant centers are connected by such ridges or troughs, hut 
the middle portion of the wavy line is omitted in order to 
avoid confusing the map. 

I, 11, and 111.-On the lst,  a. ni., a ridge of high pressure 
extended from Wtisliington to Missouri ; this ninved slowly 
eastward and on the 2d. a. ni., the eastern extremity of the 
ridge was on the iniddle Btlantic coast a8 a detached area, 
No. 11, while the western extremity continued in U'ashington 
and Oregnn. The haronieter continued high ( ~ i i  the Pacific 
coast and Rocky Mountain plateau region until the Stli, a. in., 
and a detached area, No. 111, of high pressurr moved slowly 
southeastward over Utah into Texas and thence eastward to  
the south Atlantic coast. By the tctli, a. in., the principal 
region of high preHsurr had retreated westward over Cali- 
fornia, and the high I~aron~c.trr off-' the Pacific coost did not 
again advance eastward, so as to encroach upnn the Rocky 
Mountain plateau region, until the end of the iiioiitli. 

I u  connection with this srea cold-u are  warnings were 'sent 
on the afternoon and night of the 3d to the Gulf States, from 
Texas eastward to Georgia, and also to northern Ne11 Pork aiid 
New England. On the -Mi, n. in., warnings were sent to the 
middle and south Atlantic coast. 

I V  and V.-The map of the Sth, p. in., shows a preasnrr of 
about 30.2 otf' the south Atlantic and the 6011th California 
coasts and a pressure of 29.7, or less, in Texas, the Lake 
region, Montana, and the intermediate region. This contli- 
tiori was followed I)y a general niovernent from the Canadian 
territory southward, and by the Sth, p. in., areas of high 
pressure had appeared moving southward in Alberta (IV ) 
and Ontario ( V ) .  High area No. V moved eastward over NPM - 
foundland and disappeared on the 9th. High area No. IV, 
whose central pressure was north of Alberta, niovecl slowly 
southward on the 9th, and apparently the pressure a t  its 
center must have risen while its temperature diminished. 
On the loth, a. in., the highest isobar, 30.8, inclosed southern 
Alberta and western Assinihoia. The observations a t  hand do 
not suffice to decide whether we are to consider this central 
area as having iiioved southward into this position, or as 
having simply formed or developed iu this location ; prohal #ly 
the movenient during the previous clay had heen slight a n d  
the phenonienon was mostly one of growth, depending upon 
the presence during the 9th of a region of low pressure acl- 
vancing northeastward into British Columbia. From the 
10th to the 14th, high area No. IV iiiovecl eastward a t  the 
northern limit of our stations, aiid finally disappeared n v ~ r  
the Gulf of St. Lawrence. 

In  connection with these high areas cold-wave warnings 
were sent on the 8th to South Dakota, hlinnesota, Nehraska, 
Kansas, Iowa, Wisconsin, and eastern Colorado. On the 9th 
warnings were sent to Oklahoma, Missouri, Arkansas, Illinois, 
Wisconsin, Michigan, Indiana, Ohio, Kentucky, Tennessee, 
western New York, Pennsylvania, and Virginia. On the 12tl1, 
in anticipation of the great cold wave that  occurred, a special 
cold-wave dispatch was sent to the Weather Bureau observers 

PATHS O F  HIGH AND LOW AREAS. 

HIGH AREA*. 

throughout the region from Kansas and Wisconsin southward 
to the Gulf and eastward to Florida and the middle and south 
Atlantic Statee announcing the approach of a protracted and 
severe cold wave. A special bulletin announcing freezing 
tenipernture in the sugar regions of Louisiana was sent to 
New Orleans 011 tlie 12th and 14th. 

\'I.-On the 13th and 14th pressure was high from Mani- 
toba southwestward to California, ancl a high area remained 
central in Utah. This wab a portion of a ridge of high pres- 
surr estending froni California to Manitoba and Labrador, 
while areas of low pressure developed on its southern side in 
the Gulf States and on its northwestern side in Washington 
and Rritish C'olumbia. By the 15th this ridge was repre- 
sented hy rather high pressures in Manitoba, California, and 
Texas, the latter area representing the center that had pre- 
viously existed over Utah. On the 16th this moved eastward 
to the south Atlantic coast and disappeared in the rear of the 
low a rm ( V I I )  that was then passing northeast over Nova 
Scotia. 

VII  ancl VIII.--T)uring the 16th to the 1Sth pressure was 
high over Clalifornia and the south Atlantic States, but was 
generally low in thr  interior of the United States; by the 
l'ith, a. ni., two areas of low prebsure had iiioved to British 
C!olmnl)ia and Lake Superior, re*pectively, and an area of 
high pressure had hequn to appear in Alberta ; the barometer 
rose very rapidly in this region, attaining its inaximuni, 
20.96, a t  Medicine Hat, Assinilxia, and 31.04, a t  Calgary, 
Alllerta. on the I W i ,  a. 111. Up to this time the low pres- 
sure had remained on the Pacific coast, and winds had heen 
light i n  Alberta, with steadily falling temperatures ; it seeins 
prciliahle th:\t the areil of high pressure thus developed on this 
portion of the nixthenst slope of the Rcicky hlountains \vas 
clue to the flnw of an u1)per cnrrrnt froin the north. By the 
19th. 1). in. ,  :i ridge of high pressiire extendrd fro111 Alhert;c 
to North Dakota; 1)y the SOth, a. in., tlie ares  of rising 
pres6nre had extended far to the southeast and east; the 
pressure had fallen in hlontaiia and Alberta, and was still 
apparently highest in tlie latter. During the 'Oth, 21st, and 
22d a ridge of 30.7 to 30.9 extended from Oregon to Kansas, 
and hy the 33~1, a. in., the highPbt pressure, 31.0, was central 
at C'heyeniie, IVyo., hut on tlie 831, 11. in., three ininor maxima 
prevailed in Idaho, Minnesota, and Ontario. Pressnro con- 
tinued high over the central Rocky Mouutaia plateau during 
the 23d to 28th, inclusive, hut slowly climinishecl from 30.9 
to 30.8. On the 331 the eastern portion of high area No. VI1 
pameci e m  h a r d  near Lake Superior, and thence southeast 
over Lake Ontario, and disappeared on the 25th off the coast 
of Xew England. 

In  connection with these areas of high pressure, but espe- 
cially when cloudp areas were cleared away 1)y colder dry air, 
iiunierous warnings were issurd for ininor cold waves as fol- 
lows : 16th, to South Ihkota ,  Wyoniing, Nebraska, Minnesota, 
and eastern C'olorado. I'ith, to Nehrahka, Kansas, Oklahoma, 
Texas, Arkimsas, Missouri, Iomn, Illinois, and portions of 
Louisiana and Tennessee. lSth, to l~7'yoniing, Colorado, Ne- 
hraska, \\.'isconsin, Minnesota, Rlichignn, western New York, 
and  southward to Tennessee, Arkansas, ancl Oklahonia. 19th, 
warnings were sent to the regions still further south, viz, 
Texas, Louisiana, Tennebsee, Mississippi, Alabama, Georgia, 
South Chrolina, North Carolina, Virginia, PIIaryland, and 
Pennsylvania. 2Otl1, to New Jersey, New Pork, and Nem 
England. On tlie 20th, also, special warning of a norther 011 
thr. coast was sent, to observers and railroad officials on the 
coast of Texas, Louisiana, Alabama, ancl Florida, and on the 
2ls t  warnings of an approaching cold wave to the interior of 
those States and also to Georgia, North and South Carolina. 
On the 23d narllings were issued to New York and New Eng- 
land, in connection with tbe cold wave that  attended the 
eastern portion of high area No. VI I .  
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1X.-On the 25th, a. m., the fioutheastern portion of high 
area No. VI1 was central in Texas, whence i t  moved east and 
northeast, and on the 37th disappeared on the middle Atlantic 
coast. 

LOW AREAS. 

I.-This depression appeared in Alberta 011 the Blst of the 
preceding month ; i t  hac1 evidently come froni the Pacific 
coast of southern Alaska; i t  nioved eastward along the 
northern border of our stations and disappeared 011 the 3d 
in Labrador. c 

11.-A general depression extended northeastward on the 
2d over Mexico into Texas, where the pressure was low on 
the 2d, 8 p. in., with cycloiiic winds and light rain. Out 
of this condition a well-marked low area cleveloped in that 
State, which, on the 3d, a. m., was central on its eastern 
border. This depression moved east and northeast, with an 
increasing area of rain and snow, and after passing near 
Cape Hatteras, N. C., apparently developed into a still inure 
severe storm. 

I n  connection with this depression, warnings uf high winds 
were sent to south Atlantic coast stations on thr  3d and micl- 
dle Atlantic stations on the 4th. In the rear ( J f  this storm 
the northwest winds on the Gulf coast irere also signaled on 
the 4th. 

111, IV, and V.-On the 5th the pressure was low iii All,rrta, 
and an extensive depression 1)revailed thence eastward for 
several days ; this also exteiidrd snuth\vard until, IJJ- the i t h ,  
p. in., three centers of low pressiire, with cyclonic whirls, had 
developed, viz, No. I11 in Assiniboia ; No. IT' on Lake Sup+ 
rior : and No. V in Texas. No. I\' passed rapidly eastward 
and disappeared on the Sth oyer the Gulf of  St. Lawrence. 
No. I11 moved slowly eastward and disappeared 011 the 8th 
in Manitoba, while the southt.rnmost of  the three centers, 
viz, No. Ir, moved nortlieastw.nrd and rapidly increased in 
intensity; i t  was central i n  southern Illinois on the Sth. p. 
m., where its path tu rwd  to the northnest, after which 
i t  resumed its northeastward iiiuvenient, passing over 1,akr 
Michigan and Lake Huron. This turn toward tlie north\vest 
was accon~paniecl 1)y a11 extensive snowfall on the nurth and 
northwest sides of tlie central depression, and illustrates 
the general principle that  the aiiiount and distribution of 
latent heat evolved during a rainfall, and still more so during 
a snowfall, has an appreciable influence in nioclifying the 
intensity and niove~nerit of the central barometric depressiun 
and the cyclonic whirl. On the 10th. p. in. ,  the area of snou 
prevailed on the west, south, and east aides of this lo\\ 
pressure, which was then central north of the St. Lawrrnce, 
and a new depression, with a cyclonic whirl, had begun to 
form off tlie coast of New England; hy the l l t h ,  a. i n . ,  the 
former disappeared and the latter way central otf Nova 
Scotia. 

On the 7th, while low area No. T' ~ a a s  developing in Texas, 
signals for southeast winds were dis~ilayrrl al011g the ( h l f  
coast; on the 8t11, as the center approached the Lake region, 
the signals for northeast winds were displayed on Lake Rlich- 
igan; on the 9th wind signals were displayecl nn thr niirldle 
and east Atlantic coasts for easterly wiiicls and C J I ~  thr  10th 
for westerly winds. 

Severe tornadoes occurred on the southeast side uf this de- 
pression on the 8th and 9th ; warnings of these were sent as 
follows. On  the 8th, a t  10 a. in. : 

To the obaeners in Tennessee, southern Illinois, ArkanLa\, and Missouri. 
Conditions are favorable for severe local dorms this afternoon or evriiing. 

And again on the 9th, a t  10 a. in., as fol low : 
To observers in central and eastei 1 1  Iowa, hIissuuri, Illinois. Iiiiliana. Mil- 

waukee, Grand Haven, Kentucky, Ohio. West Virginia, and DetroJit. Cnu- 
ditions are favorable for the occurrence of severe local storms this afternoon 
or this evening in the States of the Ohio and the upper Mississippi valle\s. 

VI.-During the 8th an area of low pressure approached 

II'ashington, and afterw3rd stretched southeastward as the 
eastern end of a trough reaching from the Pacific Ocean to 
the Rocky Mountain plateau. In  reference to this barometric 
depression a i d  storni, Mr. B. S. Pague, Local Forecast Official 
a t  Sail Francisco, Cal., writes: 

This storm iiiovrd a9 follows: Februar) 8, Y a. m., central over eitreme 
noithwestern Washiiigton, with a slight secondary depression central at 
lieelel, ca1. ; 8 1'. in. ,  h t h  tlepressions increasing in energy and stationary. 
gth, 8 a. tu., the firbt muting sootheastward, the secondary one nearly sta- 
tionary; 8 p. in.. the secondary low increased by the addition of the original 
low, extending over western atid soiithern Nevada and eastern California. 
lot). 8 a. in. .  the lciw central at Keeler. Cal., with a n  easterly extensiou over 
Arizona. 

The fall in the barometer on the 8th. 9th. and loth at  Los Angeles and 
San Diego, Val., was caused by the southerly inovenlent of the low and not 
by any low mo\ing in froni the ocean on the west of Lou Angeles, Cal. The 
forecasts made at this office were based on the moveinents of the low above, 
briefly ootlined, and they were verified. 

On the loth, a. m., this area w e  central in southern Ne- 
vada; it then passed southeastward into Texas, where it wae 
central on tlie l l t h ,  a. in., after which i t  turned northeast- 
ward, passing over Arkansas on the l l t h ,  p. m., Kentucky, 
12th, a. in., and Ohio, 12t11, p. m. ; by this t h e  the northeast 
wind on tlie Atlantic coast, pressing inland over the middle 
Atlantic States, had started a new cyclonic whirl in North 
and South Carolina, which was now apparently central over 
Chesapeake Bay ; after this the former whirl died away while 
the latter apparently moved northeastward over the Atlantic. 
The stnrni of wind a n d  rain or snow attending this depression 
was very severe in the (hilf States, on the Atlantic coast, and 
the Lake region. 

O n  tlie lOth, p. in., while l ow area No. VI was in Texas, the 
approaching southeast winds were signaled on that coast and 
011 the l l t h ,  it. in. ,  itlong the rest of tlir Gulf coast. During 
the 11th the eiisuirig northwest winds on the Gulf coast were 
signaled, and easterly \I incls were signaled on the Lake region, 
and the niirldle and sunth Atlitntic coasts; 011 the l l t h ,  11. m., 
the ollserver a t  Rlontgoniery, Ala., was advised as follows : 

Rain, 1lrobalily chaiiqing to snu\\ i n  northeru portion: cold wave; condi- 
tioil\ favcbtxblt. fiir .e\ere local storms. 

011 the l%th, a.  ni., northwest winds were signaled on Lake 
Jficliigan and northeast winds on the middle and east At-  
lantic coasts. At 3 p. 111. the following \vas sent to the ob- 
server a t  BufYalo : 

kkpoits iecrived during the day show the storm t u  be ~ r r )  severe through- 
out Ohiij. P rnn~y l~a t i i a ,  ani1 webtern New Tork, with prol)abilitiea of heavy 
~ W J W  to-thy and tu-tii&t, followed by a cold wa\e. Distriliote information to 
ia i lrc i i tdb I unning out uf H u f d u .  

Special warnings were sent tlirr~iiglioiit tlie middle States 
and New England, as fvllows : 

Notih pres$, .;hiplling interestq, and railroads that the storm of to-night 
and l'ne.ilny will lie unusnally bei-ere: hea\y northeast gales and heavy snow. 

Nvtifv >hillping of i i i i i i r i id l~  wveie stoi in. and advise tezsels r;ot to leave 
And again : 

poi t. 

Tlie sturin of RIonclay, Fehruary 12, was fully predicted and 
according to tlie report of RIr. E. B. Dunn, Local Forecast 
Official a t  Kew Tork, N. T., 156 trlegrams and a t  least 40 
telephone iiiessages ere sent by him to various persons and 
plncrs and t(J the local and gelieral press associations. The 
nrwspaperas gave the Weather Bureau the credit of probably 
saving ninch property and niany lives :tad a great deal of the 
delay and inconvenience of traffic that usually occiirs in such 
heavy storms. Mr. Dunn states that  this is the first instance 
on record where the larger transatlantic steaniers remained 
in pnrt. and that not a vessel of m y  description left, after the 
~variiing was given ; iiiaiiy railroad and steamboat companies 
t h a n k d  the Weather Bureau for the warnings. No wrecks 
were reported. Fourteen inches of snow fell within ten 
hours, or 40 per cent more than fell within an equal time 
during thr  great blizzard of March, 1888. 
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Among other items in  connection-with this storm we note 
the following : 
In the easterly gale of the 12th and 13th, a t  Cape Cod, 

Mass., the three-masted schooner E. I. JIoo).)-i~on was destroyed 
at Peaked Hill Bar. A terrible blizzard of north wind and 
snow followed the east gale a t  Cape Cod on tlie 15th. 

The schooner Minnie Rowmi was wrecked a t  Soituate, Mass.. 
about 11 p. m., February 12, hut the crew WNS rescued by 10 
p. m. of the 13th.. 

The ‘. Boston Globe ” of February 14, says : 
Capt. C. F. Williams, agent for the Portla~id Steam Packet Comliany, who 

has perfected x system which in itself iq  a weather biireaa, was at the Bob- 
ton office of that company on Febriiary 12 advising a niiinlm of captains of 
vessels who were anxious to sail, although a storm wa3 impending. After 
reading n number of diyatclieu from New Tork, Enstport, and intermediate 
places, the captains all coi~cliided to remain i n  port. 

During this storm captains of vessels passing hlinot’s Ledge 
Lighthouse stated that  the sea was niaking it cleau breach 
over the tower, spraying high in the air above. The Cunard 
steamer Cntrrlonin sailed a t  high water, notwitlistanding the 
storm. 

At Portland, Me., on F e b r ~ a r y  13, a very heavy vapor hung 
over the water in tlie harbor this morning, with intense cold, 
more so than ever known before. hIen esposr~cl to its touch 
for a few minutes found they were freezing. Thib remarkably 
cold vapor or fog extended as far as Seguiu, Me., and greatly 
troubled the crew of the schooner Lvry .T. If’nrrc,t, as well as 
the steamers along the coast. 

VI1.-On the l’th, a. ni., a11 area of lo\+ l~res~tirt? was wi i -  

tral over the Gulf of California, haviiip appareiitly moved east- 
ward froin the Pacific over a route a little south of that f1)1- 
lowed by low area No. VI. This clepressioii extended nvrr 
northern Mexico, while northerly winds prev:iiled in Trsw 
during the 13th. By the l4th, a. ni., a well-marbrd rlepres- 
sion and cyclonic whirl was evideiitly prcseent ill the Gulf of 
Mexico, south of Louisinua ; this depression niay properly he 
considered as originating in the western portion of that  Gulf 
on the 13th in consequence of the steady northerly winds in- 
duced by the presence of the general depressiuil over Mexico. 
I n  the absence of definite information to the contrary, this 
must be accepted as another illustration of a ~ h i r l  and storm 
formed by the flow of cold northerly air from the Rocky 
Mountain plateau and slope southward iato the warm air over 
the Gulf of Mesico. By the 15th, a. ni., the storm center had 
passed from the Gulf northeastward over the south Atlantic 
States, and was central on the coast of New Jersey. In the 
course of this progress there had been a decided tendency to 
the formation of two whirls, central on tlie 14th, 11. m., nrar 
Knoxville, Tenn., and Savannah, Ga., respectively, Init these 
had now again combined in one. During the 15th the CcJld 
northerly windg, with snow over the lower TAies slid New 
England, extended over the Atlantic to the south of tlie cell- 
ter of low pressure, while iiicrensing easterly 11 inds, with .siiow, 
prevailed over Nova Scotia and New Brunsmick. The central 
barometric depression rapidly increased, and 011 the 16th, 
p. in., was near Ynriiioiith, N. S. On the lLitli, a. ni., the pen- 
ter had passed lieyond Cape Breton, after which it disappeared 
from our inaps. 

Before low arra No. 1‘11 had developed into a storm center 
information signals were displayed 011 tlie 13th a t  tlie Gulf 
stations; on the 14th on the south Atlantic coast, and w1)se- 
qneutly on the riiiddle aud east Atlantic coasts. On the 15th 
signals were displayed for iiorthwest to northeast wi~irls a t  
the latter stations. 

VIII, I S ,  and SI.-The two preceding depressions, origi: 
nating on the southwestern border of the United States, nere 
followed by a depression that  first appeared on the extreme 
northwestern corner. Pressure began falling in British Co- 
lumbia on the 12th, p. rn., and by the 13t,h, p. ni., had recov- 

ered, hut on the 14th again fell, while southerly winds con- 
tinued to prevail from northern California to British Colum- 
bia, with frequent rain. By the 16th, a. m., the high pressure 
prevailing from the Mississippi Valley to the Pacific had 
retreated sonthward sufficiently to allow a trough of low 
pressnrf’ to penetrate mstward into Alberta ; by the 15tl1,p 
ni., this trough had penetrated into Rlontina and Assiniboia, 
a n d  by the 16t11, a. III., into Xorth Dakota. By the 17th, p. ni., 
a depression was central on tlie northern shore of Lake Su- 
p r io r ,  while a trough containing several definite whirls and 
low centers Nos. IS and S estended thence westward through 
South Dakota to the coasts of FZ‘ashington arid Oregon. By the 
l s th ,  11. in., low area No. VI11 was central in the Gulf of Saint 
Lawrence, aud a series of troughs and centers of low pres- 
sure extended from Lnhraclor soutl~west to Indian Territory 
and thence northwest to Washington and British Columbia. 
The area of highest pressure was north of this region and 
central in AllJerta while larger areas of rather high pressure 
prevailed off the niiddle and south Atlantic and Gulf coasts 
and C’alifornia. The general movement of this trough of low 
pressure was southnard, and by the 19th, a. ni., it had been 
divided hy the penetration into Texas of northerly winds and 
high prebsures, SO that  i t  was then represented by two low 
pressures, Nos. IS a i d  SI, with a connecting trough from 
Arkansas to Lalwaclor, and a separate low pressure, No. X. in 
California and Arizoiia. The depressions Nos. IS and SI filled 
up and disappeared on the 19th. but a third one, No. XII, 
also developed on that  date a t  the mouth of the Saint Law- 
rence, aiicl 011  the 20th disappeared in the Gulf of Saint 
1,au rence. 

the llitli, it& IOU area No. VI11 approached the upper 
1,:di~ region, wutlieast winds werr signaled 011 Lake Michigan ; 
I i th ,  inforniation sigiials a r r e  sent to the middle ancl eaet 
Atlantic coasts, where high sonthaest n indw sulwqnently p- 
railed. 

S.-The tleprewiun, ahicli \le have called No. S, extended 
on the l i t h ,  p. in., as a trough from Washington southeast- 
ward into Idaho : i t  gradually moved south~vard, ancl on the 
1F)tli, n. in., esteadrtl o w r  northern California and Nevada. 
By thr  fOth, a.  in., a depression and cyclonic whirl had formed 
on the southe~istern slope o f  the Rocky Mountains, central in 
the northweRtern corner of Texas, where pressure had fallen 
w r y  rapidly ; this was evidently tlie ordinary case of the for- 
mation of a new whirl on tlie eastern side of the plateau and 
far to the southeast of the original whirl or trough on the 
wmtrrn side of th r  plateau. The new center continued its 
rapid southeastern movement, and by the 20th, p. m., i t  was 
central in I,ouisiana, and the f l s t ,  a.  ni., still farther south, 
on the coast of Louisiana, u hile northerly winds prevailed 
over the Texas coast and thence northeastward to New York. 
These wiricls represented the front of the advancing area of 
high ~~rcs su re  ; rain or ~ 1 1 0 ~  prevailed along the entire front, 
with inc1ic:itions of several regions of incipient cyclonic 
whirls. On the 31st, 1’. in., the area of lowest pressure was 
in North C‘arolina and the frontal region of northwest winds, 
with rain or snow, had now passed over the Xpalachian range. 
The area of lowest prwsure disappeared 011 the 22d, a. m., off 
the south Atlantic coast. lint the cold northerly winds that 
followed it must have again developed into a storni region 
011 th r  Atlantic Ocean. 

In connection with low area No. X northwest winds were 
sigiinled 011 the Texas coast 011 the 20th. 

SI and SII.-See No. IS. 
XIII.-~\‘Iiile the preceding area, No. S, was, on the 20th- 

21st, rsixting as a slight depression on the south and south- 
eabt bides of the high area that was moving southward over 
the Rocky hlountain region, a larger general depression pre- 
vailed over northern Mexico and the adjacent Pacific coast. 
No well-defined area of low pressure was evolved out of this 
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depression, but ita presence undoubtedly had much to do with 
the existence and southward advance of the great area of high 
pressure that  prevailed over the United States from the 20th 
to the end of the month. On the 38tl1, p. in., the low pres- 
sure of the northwestern coast of Mexico, which I have called 
No. XIII ,  had reappeared and the map had resumed an ap- 
pearance very similar to that  of February 31 and 22. 

S1V.-On the 2ls t  pressure fell in Saskntchewan, Manito1)a. 
and Ontario, and an  area of low pressure, No. S I V ,  was evi- 
dently passing southeastward a t  some distance to the north 
of our telegraphic reports. On the 23d, p. m., i t  was central 
in lower Canada, and 23d, a. m., near the mouth of the Saint 
Lawrence, after which i t  passed south~astmard apparently 
over Newfoundland. 

Cautionary storm signals for northwest wiiids 011 the New 
England coast were displayed on the 23d, a.  in. 

XV.-This storm ceuter hegau on the 2:3d as a slight de- 
pression in the Gulf of Mexico, in the region hetween the cold 
northerly winds and rain of the Gulf States and the warni 
easterly winds and clear weather of the Florida Peninsula. 
I n  all this region the barometer was at this time still above 
the normal, but i t  fell d~i r ing  the 34th and 25tl1, while rain 
and snow were falling in the south Atlantic and  Gulf States. 
On the 25th, a. m., the center of the cyclonic whirl was in 
northwestern Florida, but by the 95tl1, p. in., it was near Cape 
Hatteras, N. C. ; after this the center of  the whirl inoved to 
the north-northwest, passing over JYashington on the 26t11, 
a. m., after which i t  turned more ahruptljr eastward, and a t  
8 p. 111. was east of Nantucket, Rlass. 

Information signals were displayed oil  the 23d at all Gulf 
coast and south Atlautic stations; on the 24th northrast 
storm signals 011 the south Atlantic coast and inforination 
signals on the middle and east Atlantic ; u n  the 35tl1, north- 
east storm signals 011 the iniddle aucl east Atlantic coasts. I11 
connection with the development of this storm 011 the 25th 
and 26tl1, the following special dispatch was sent, on the 25t11, 
11 a. UI., to stations in the middle Atlaiitic States: 

Snow will extend over the middle Atlantic State\ and upper Ohio V d l w  IJT 
Monday morning, with indications that snonfdl \ r i l l  be heavy and may iuter- 
fere with railroad travel. Give this infimiiation to all railroad officials and 
report by letter the dibtributioii made of this &\patch. 

On the S5th, 10.30 p. m., the following dispatch was sent to 
Boston : 

probably interfere with travel. 

XV1.-An area of relatively low pressure prevailecl over 
Alberta and to the westward from the 23d to the %th, during 
which period the liarometer fell slowly over the Rocky RIoun- 
tain plateau aiid northward. On the 26th pressure recnrered 

Notify railroads in southern New b;nglanil that heavy snow Monda) will 
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in British Columbia and Alberta, and the lowest pressure 
passed southeastward into Manitoba, where it was central the 
26th, p. m. On the 37th the center passed eastward over 
Lake Superior, and on the 28th apparently filled up and dis- 
appeared in Ontario and Quebec. 

SVI1.-On the B'ith, a. in., an  area of low pressure appeared 
moving southeastward into Alberta, and on the 2&h, p. m., 
i t  was apparently central in  Manitoba. 
MOVEMENTS O F  CENTERS O F  AREAS O F  HIQH A N D  LOW PRESSURE. 

The following table shows the date and location of the 
beginning and ending of each center of high or low pressure 
that has appeared on the U. S. Weather Maps during the 
inonth, together with the average daily and hourly velocities 
for the month. These averages will difler accordingly as we 
consider each path as a distinct unit, or give equal weight to 
each hour of observation. 

Norentcrtts of cejtfers qf areus of high and low pressure. 

1 1 1 . .  ............ 
IV .............. 
V ............... 
v1 .............. 
V I 1  ............ 
VI11 ............ 
IS .............. 
9.. ............. 
911 ............. 
XI11 ..................... 
YIV ............, 
xi.. ............ 

~ - _ _ -  
I First observed. 1 Last observed. 

7, p. 111. 
7, p. 111. 

h, H. I l l .  
12, a. 111. 
13. n. 111. 

17. p . m .  

Ib, p. 111. 
19, p.111. 

21,a. 111. 

7,, p 111. 

I?. p. 111. 

Number. ~ 

North Atlantic Ocean, as deduced from the inter~iationnl 

High area@. 1 
I ................ 1 i ,a . in.  
I1 ............... I ,  a. 111. I 
I V  .............. 1 t, p . 1 1 1 .  
I11 .............. I 4,". 111. 1 
\' ............... b ,  p. 111. ~ 

V I  .............. 12, p.111. 
VI1 ............. 17. a. 111. 
\ 'I11 ............ 23. a. 111. , 
IS ............. . '  as, n. 111. I 

have heen traced entirely acrosfi this continent and the At- 

d - 
a" 

coast of Greenland, and the islands of Spitzhergen. The 
isotherm of 30° F. passes from New Jersey northeashard, 
south of Newfoundland ancl Iceland, to northern Norway ancl 

7, p.111. 
2, H. m.  
7, a. m .  

12, p.111. 
9. p. ni. 

17. :i. 111. 
2s. 11. I%. 
25. n. 111. 
27, 1'. 111. 

but  fall^ 0.05 over the United States and the western portion 
of the dtlaiitic and 0.10 in the region between N. 50°, N. 
BOo, M'. loo, and IT. 35O. In general, all cyclonic whirle on 

Y n m s  ....................................... 
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NORTH ATLANTIC METEOROLOGY. 
[Acssirre in iriches arid milliniete,x; zciiitl-force by Renitfort scale ] 
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